Numerous flanking nucleotlde sequences from two primate Interspersed repetitive DNA families have been aligned to determine the integration site preferences of each repetitive family.
INTRODUCTION
Several laboratories have proposed a model using the above structural features to account for the high copy numbers and dispersal of these repetitive elements throughout the genome (10,11) .
The model is summarized in Figure 1 with an additional step included to reflect the analysis presented in C IR L Press Limited, Oxford, England.this paper. The first step of the proposed model for transposition of repetitive elements such as the human Alu family requires that RNA polyraerase III transcription initiates precisely at the 5' end of the sequence, proceeds through an internal oligo dA-rich region, and terminates in a flanking region which codes for four or more uridlne (U) residues (7). In the second step, the U-rich sequence at the 3' end of the transcript anneals to the oligo A-rich region to prime complementary DNA (cDNA) synthesis by some form of reverse transcription. Alternatively, this step may occur as a bimolecular reaction in which the Alu transcript is primed by a second RNA molecule (not shown in Figure 1 ). The cDNA copy of the repetitive DNA sequence is then inserted between a pair of staggered nicks at the new genomic site. In the last step of the integration process, DNA repair generates the short, direct repeats which flank each end of the repetitive sequence at its new location. Analysis of Alu family integration sites demonstrates that the flanking direct repeats have formed without a deletion of sequences that were present at the site before the Integration (reviewed in 6).
The steps involved in cDNA integration into new genomic sites are not clearly defined. Recently, Van Arsdell and Weiner have proposed two possible mechanisms for the integration of U2 pseudogenes into the human genome (12).
One model requires a displacement reaction between the 3' end of the cDNA and an activating group at the 5' end of the staggered nick to Initially Join the DNA molecules in a blunt fashion. The alternate model involves limited base pairing between the 3' end of the cDNA and a 3' overhanging region of the staggered chromosomal break. We have analysed integration data on several primate families of SINEs, including the human Alu family, and find that our data is consistent with their first model. However, there are some differences in the transposition of the SINEa relative to the U2 pseudogenes with respect to the Integration of the cDNA. In addition, there are some sequence preferences for the genomic integration site which help to explain some of the complexities of repeated DNA formation. B   GAL  GAL  GAL  GSE  GSE  GSE  GSE  GSE  GSE  GSE  GSE  GSE   32  38  39  9  18  20  32  36 TAATCACTSA  ACTACCOCCC  CTOTAATCCC  ATTAACTACA  TACAATAAAC  TTCTACCTAA  TTCTCTTTAT  ATCACATTAT  ACATTCTTAA  AATUCCTCCC  CTACCATTTT  GACAACAAAC  TCCTGCATGC  CCAAAOCOCC   CACCTTTTTT  CACTCTCCAA  TGCCCTCTCA  ACCACTTTCC  OTCACCATCC  ATCTAACCAC  TTCATAATTT  AACTATGCAA  CCTGATCTAA  ACCTCAOCCT  CCTCAGCCCC  CTCCTTACAT  ACTAACCCAT  TCACCTCTTC The presence of dA-rich sequences in the direct repeats of Alu family members has previously been observed (4,6,10,11,13 ) and a correlation with the ollgo-dA region at the 3' end of the Alu family has suggested that this region may play some role in the Integration mechanism (10,11). Our finding that the dA-richness resides almost exclusively at the 5' end of the direct repeats makes this putative role even more plausible.
METHODS

5' direct repeat
As shown by the schematic diagram in Figure 1 , our data on SINE family integration preferences suggests that the interaction between DNA molecules often takes place as a direct hybridization between the 5' end of the direct repeat and the 5' end of a single-stranded cDNA. This hybridization could then stabilize the Interaction while repair processes link the DNA molecules.
A similar mechanism has recently been proposed for the integration of RNA polymerase II transcribed, processed pseudogenes (26,27).
Thus, direct binding of DNA species by hybridization may be a common mechanism for the Integration of RNA-medlated transpositions. In further support of such a direct interaction, we note that the goat C family does not have a dA-rich 3' end and the flanking direct repeats are not dA-rich (28). An alternative possibility for Alu family integration might be that the T-rich 3' end of a staggered DNA break (complementary strand to the dA-rich end) could prime reverse transcription directly on the Alu family RNA. The proposed ability of Alu family RNA to self-prime (see Figure 1) and the observation of self-priming In 03 pseudogenes (29), makes this less likely to be the major mechanism.
There is a distinct difference between our data on Alu family integration and the data on D2 pseudogenes which lack a 3' dA-rich region (12). All six 02 pseudogenes had an Intact 5' end, but variable deletions were seen at the 3' end of the 02 sequence. These observations suggested that the linkage at the 
